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BISON REMAINS FROM NEW ENGLAND 


By Guiover M. ALLEN 


As long ago as 1849, Sir Charles Lyell published the discovery of 
supposed bison teeth from a bank of glacial clay at Gardiner, Maine. 
In his book recounting his second visit to the United States, Lyell says 
(Second visit to the United States, 1849, vol. 1, pp. 43, 44) that the 
teeth were identified as those of bison by Sir Richard Owen, and that 
they had been found in association with the shells of marine mollusks 
identical with recent species. Three of the teeth eventually passed 


from their original owner, a Mrs. Frederic Allen, to the Bowdoin College 
Museum, and one was given to the Boston Society of Natural History, 
in whose possession it still remains. In his memoir on the American 
bisons Dr. J. A. Allen reviews at some length the history of these 
teeth and shows (Mem. Mus. Comp. Zodl., 1876, vol. 4, no. 10, p. 88- 
91) that Lyell had not himself seen the specimens in place, that their 
exact position in the clay bank was doubtful, and that Professor Owen 
disclaimed all responsibility for their identification. After a minute 
comparison, Doctor Allen was unable to distinguish them in any way 
from those of the domestic ox, to which he therefore referred them. 
There seems no reason to question this determination and it appears 
likely that the teeth had reached their position in the clay bank in 
some secondary way. 

There is thus at the present time no proof that the bison ever occurred 
within the present limits of New England. Moreover the careful exam- 
ination of accounts by early travellersas reviewed in Doctor Allen’s 
memoir, indicates that within historic times and probably for a long 
period anterior to the coming of white men, the bison ranged no farther 
east than the present west-central Pennsylvania and the southeastern 
end of Lake Erie in what is now the extreme western corner of New 
York State. 
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It is therefore of interest to record the discovery of a fragment of the 
maxilla with two milk teeth of a bison at Orleans, on Cape Cod, Mass- 
achusetts. It is exceedingly fortunate that this discovery was made by 
a professional geologist, Dr. A. W. Grabau, whose manuscript note 
made at the time, now some twenty years ago, accompanies the speci- 
men. From this it appears that the specimen was discovered wholly 
embedded in till about halfway up on a section of a glacial moraine, 
situated on Town Cove, and about seventy or eighty feet high. The 
moraine consisted of ‘till with boulders much rain worn.” Associated 
with the specimen in the till were many fragments of the marine mollusk 
Venus. Doctor Grabau has presented the specimen to the Boston 
Society of Natural History in whose collection it has since remained. 
It was brought to my notice during a recent revision of the Society’s 
Pleistocene fossils and was still largely embedded in glacial sand. On 
varefully cleaning this away, the teeth were seen to be the second and 
third milk molars (dp’, dp*) of the left side, quite unworn and perfectly 
preserved, while fragments of an unerupted first permanent molar 
were also disclosed. 

The manner of its occurrence suggests that the bison calf from which 
the fragment came had either met its end while wandering on the mo- 
raine during the formation process or more likely had lived during a 
previous interglacial stage and its scattered bones had been scraped up 
by a succeeding glacier during the time of the last or Wisconsin ice- 
sheet. That the teeth are wholly unbroken indicates that they suf- 
fered little from rolling or crushing. Presumably, the animal from 
which they came must have lived in the so-called Peorian interglacial 
stage just preceding the last advance of the ice-sheet. 

From extensive researches on the mammals of the North American Pleis- 
tocene, Dr. O. P. Hay (Smithson. Mise. Coll., 1912, vol. 59, no. 20, p. 13) 
concludes that of the several species of Bison known to have existed 
in America, all “except Bison bison had become extinct before the 
Wisconsin ice-sheet had retired from its southernmost limit.” In view 
of this conclusion and of the precise agreement of the specimen here 
recorded, with the corresponding teeth of Bison bison, I have referred 
it to the latter species. The occurrence of a bison in eastern Massa- 
chusetts in the latter Pleistocene times not only indicates a former 
range much farther to the eastward of its known limits within the 
historic period, but presupposes as well a certain amount of open grass- 
lands. It was perchance an inhabitant of the ancient coastal-plain 
area, relics of whose fauna and flora are still preserved in isolated col- 
onies along the New England and adjacent coasts. 
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Since the identification of this important specimen rests solely on the 
second and third upper milk molars, it may be well to point out some 
of the details of structure that distinguish these teeth in Bison bison 
from the corresponding teeth of the domestic ox, Bos taurus, for at 
first sight the teeth of the two species are very similar in general appear- 
ance. The second milk molar (dp*), on account of its more compli- 
cated structure, is of greater diagnostic value than either of the others. 
It is (1) slightly longer than in the domestic calf in four out of five speci- 
mens examined. (2) At the anterior outer corner there are at the sum- 
mit of the crown, two very short crests embracing a shallow depression 





2 


Fia. 1. Domestic Caur, Bos taurus 
Second upper milk molar (dp*) of left side, crown view (M. C. Z. 86) 


Fic. 2. AMERICAN Bison, Bison bison 


The same tooth of the Cape Cod specimen, crown view 
Fig. 3. American Bison, Bison bison 


Same tooth, slightly worn, in a specimen from Kansas (M. C. Z. 90) 


(fig. 1,a) in the domestic calf, whereas in the bison (fig. 2) these crests 
are much more prominent and are separated by a deeper cleft. Both 
species exhibit variation in the formation of these cusplets. In one 
domestic calf (M.C.Z. 86) they are practically confluent, without a 
sign of the dividing cleft; in another the cleft is a mere pit. In Bison 
bison on the contrary they are much better developed and in a slightly 
worn milk tooth (fig. 3) may even appear as two small lobes. (3) In 
the domestic calf the antero-internal cingulum cusp (fig. 1, b) is much 
better developed than in the calf bison, forming a narrow and evenly 
ascending ridge from the base of the tooth to the summit of the crown, 
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where it fuses with the inner of the two cusplets just described. In 
the calf bison on the contrary, its inception is much more abrupt from 
well up on the front side of the tooth and it is usually separated by a 
deep cleft from the external cusplets. In one specimen (M.C.Z, 112) 
it is so reduced as to be practically lacking but is represented by two 
or three minute denticles. (4) A fourth point of distinction is that 
while in the domestic calf the summit of the anterior crescent is rather 
evenly confluent with that of the posterior (fig. 1, c) in the calf bison 
the two crescents are usually separated by a distinct notch which in 
the slightly worn tooth (fig. 3) becomes less evident. Finally (5) the 
anterior horn of the posterior crescent, when unworn, is seen to extend 
into the peak of the angle formed by the two external lophs (fig. 1, d) 
whereas in the bison it abuts against the posterior inner wall of the 
anterior loph, and, as shown in the slightly worn tooth (fig. 3), fuses 
with it at a short distance belowthesummit. Thisfeature is also char- 
acteristic of the third milk molar (dp*). 

The following measurements of the two posterior milk molars in 
domestic calves and calves of the American bison bring out the slightly 
greater size of these teeth in the latter. The Cape Cod bison teeth are 
the first listed among the bison. It should be added also, that the 
teeth of bison no. 112 of the table, though as small as those of a domestic 
calf, in other respects show the characteristic form of the bison teeth 
to an extreme degree. 

Milk teeth of Bos taurus 























COMBINED 
LENGTH OF CROWN OF CROWN OF 
CROWNS dp? dps 
dp>-+ 
mm. 
A EN ee ater pean 50 26 27 
AS * eee ee. 50 26 27 
eS eee ee 51 26.5 28 
Se Seen eee 50 26 27 
Milk teeth of Bison bison 
SS Serer ee nr ry 53.5 28.5 28.5 
MEE ERIE hewadtencnebaniaxd accaerde 53 28.5 29 
MERCH Snakavencnkeneskudanabewse de 52.6 27.7 27.6 
Be le ME Niet sp suckin aete eeaeaaewees 50.5 26 27.2 
PU Me Bnikhencdinas hedsweeabaenee 52.5 28.2 29 
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for permission to study and record the excellent series of skulls noted 
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NOTES ON TWO SPECIES OF PHENACOMYS IN OREGON 
By Stranuey G. JEWETT 


In the dense forests of the Pacific Northwest, where the sun seldom 
penetrates the heavy growth of firs and spruces to mother earth, live 
two species of the most interesting of our small mammals, Phenacomys 
longicaudus in the tree tops, and Phenacomys albipes on the moss- 
covered floor of the forest. 


Phenacomys longicaudus 


From my knowledge of the state of Oregon it seems to me that the 
lower Rogue River watershed in Curry County is the center of abundance 
of these little tree mice. My first visit to this locality was during the 
fall of 1917. One rainy night while talking to two boys about trapping 
the various small fur-bearing mammals of the region it occurred to me 
to ask if they had ever seen “a red mouse that lives in trees.”” Both 
boys began at once to tell me of their pets that had recently escaped. 
Much to my surprise they had been keeping several individuals of this 
species as pets, and were quite familiar with their habits. I left the 
ranch next morning at daybreak and while passing through the forest 
saw numerous nests of the species in fir and spruce trees, ranging from 
fifteen to eighty feet or more from the ground. Most of the nests were 
saddled on branches against the bole of the tree, but a few were noted 
well out on the branches. 

Most of the nests are fairly compact round balls about twelve to 
eighteen inches in diameter, composed of dry twigs and built by the 
mice occupying them. Other larger and more bulky nests were evi- 
dently built by wood rats and later occupied by these mice. Usually 
they are located in Douglas fir, but several have been noted in Sitka 
spruce near the coast. Two nests in the barn-yard at the John Adams 
ranch in Curry County were built about ten feet from the ground in 
second-growth firs. These nests were as large or larger than a bushel 
basket and composed of dry fir twigs. The trees stood about twenty- 
five feet apart and each was occupied by an adult mouse, which proved 
to be amale and afemale. Mr. Adams told me that the nests had been 
there ten years to his knowledge, and as far as he could remember were 
the same as when he located his buildings on the ground. He took it 
for granted they were wood-rat nests, which are very common in that 
locality. These nests were pierced by numerous tunnels leading to 
the inner nests of shredded fir leaves. 
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So far as I have learned the food of this mouse consists entirely of 
the soft pulp contained in fir and spruce leaves, and the inner bark of 
the tips of twigs of the same trees. The feeding process is interesting. 
The mouse sits hunched up and uses its forefeet as hands. Nipping off 
a twig with the razor-like incisors, he next chooses a leaf, which is 
drawn through the teeth lengthwise; this process splits the leaf in the 
exact center and the fleshy part is left in the mouth. The amount of 
food in each leaf is very small but the animal is a rapid feeder and soon 
disposes of a lot of leaves. The skin of the mouth and throat of two 
specimens collected was stained a rich green color. Most occupied 
nests have a few food twigs on them, this, with the fact that the shredded 
leaves are used as nest material, is very good evidence that most of 
the feeding is done in the nest or on its roof. 

When the mouse is disturbed in the nest it will sometimes run out on 
a limb, down the tree head foremost, or will jump to the ground, The 
two mice occupying the nests at the Adams Ranch, above referred to, 
both jumped to the ground when I prodded the nests with a pole. 
They can run rapidly both in the tree and on the ground. At the 
Lowery Ranch on. Rogue River I saw numerous nests in a second 
growth of Douglas firs back of the house. Inducing a small boy to 
climb to a likely looking nest I kept careful watch to see if anything 
left it when he began the ascent. Nothing happened, so I asked him 
to dissect the nest and throw the material to me. No mouse was seen, 
but as the nest had been recently occupied I was not satisfied. After 
careful search I saw the little fellow sitting upright on a dead twig 
about ten feet above my head. He was sitting hunched up in almost a 
round ball with the long tail hanging over to one side. How, and when 
that mouse reached his perch without either of us seeing him will always 
be a mystery to me. Although I am convinced that these mice colo- 
nize to a certain extent I have never heard of two adults occupying the 
same nest. 

The two mice taken at the Adams Ranch were captured alive and 
placed in a box with part of their nesting material and a few fir twigs 
for food. As I was leaving the ranch next morning I put box and mice 
in my pack-sack. The next three days I packed these mice over about 
sixty miles of rough forest trails only to find them in a dying condition 
when I reached the coast. They ate quantities of fir twigs and leaves 
supplied them fresh daily, but as the weather was warm, the continual 
jostling on my back was too much for them. While handling live 
specimens I have never had one attempt to bite. 
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This species was first described by True (Proc. U. 8. Nat. Mus., vol. 
13, p. 303, 1890) from a specimen found dead on a road near Marsh- 
field, Coos County, Oregon. The present range of the species has not 
been determined but it has been found over a large part of Curry County; 
near Eugene, Lane County; at Bonneville, Multnomah County; near 
Forest Grove in Washington County; and nests possibly of this species 
at Nehalem in Tillamook County. From their habits it is no wonder 
the earlier collectors failed to find more of them. How many collectors 
look in the tree tops for mice? 


Phenacomys albipes 


This mouse was first described by C. Hart Merriam (Proc. Biol. 
Soc. Wash., vol. 14, pp. 125-126, July 19, 1901) from a specimen col- 
lected in the red-woods forest near Arcata, Humboldt County, Cali- 
fornia, by Walter K. Fisher during 1899. From that time until May, 
1914, Fisher’s specimen remained unique. On May 18, 1914, while 
running a line of oat-meal baited traps near Vida, Lane County, Oregon, 
I took a fine adult male of P. albipes in a wooden mouse trap set among 
mossy stones along a small stream that flows through a heavy forest 
of Douglas fir (See Oregon Sportsman, vol. 3, no. 2, p. 37). The forest 
floor was well covered with sword fern, moss, and 4 tangle of vine maple. 
Considerabie trapping was done in the same locality but no more speci- 
mens were taken, and nothing more learned of the habits of this species. 
The following inonth Mr. Vernon Bailey visited Oregon and saw the 
specimen I had taken. In company with L. J. Goldman, A. C. Shelton 
and M. E. Peck, all experienced collectors, Mr. Bailey went to Vida 
and trapped that section throughly, but without success as far as 
P. albipes was concerned. During that season the entire McKenzie 
River region was well worked by members of the Biological Survey 
and representatives of the Oregon Fish and Game Commission without 
locating more of the species. Although considerable collecting was 
carried on west of the Cascades in Oregon during 1915 and 1916 we 
learned no more of the species until 1917. During September of that 
year, in company with my wife and several friends I went to Netarts 
Bay in Tillamook County, Oregon for a few days’ vacation. My for- 
mer experience in that locality showed me that the possibilities were 
excellent for small mammals so I put eight old mouse traps in my outfit 
before starting. A day or two after arriving at the beach I set the 
traps in a salmonberry thicket back of camp. I expected to catch 
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some Microtus, but much to my surprise on visiting the traps next morn- 
ing one held a specimen of P. albipes. Duringthe next few days I took 
two more of these rare mice, as well as specimens of Microtus oregonus, 
Peromyscus m. rubidus, and Sorex vagrans, all within twenty-five yards 
of each other. Along a small stream nearby I took one each of Spilo- 
gale latifrons and Neotoma c. fusca, in the only steel trap I had. As 
the Spilogale was an old male I have often wondered how many albipes 
he had “collected.” 

From the foregoing it would appear that Phenacomys albipes is far 
from common in the state of Oregon. We know practically nothing 
of its habits, except that it feeds on the ground in dense forested areas. 
All those I have taken were trapped with oatmeal for bait. 





A NEW GENUS OF RODENTS FROM THE MIDDLE EOCENE 
By W. D. MarttTuew 


In the collections obtained by the American Museum expeditions 
of 1903-06 in the Bridger Basin, Wyoming, were several skeletons of 
rodents. Some, but not-all, of these were prepared and described in 
1909, in an article by the present writer. During this winter a num- 
ber of specimens in the Bridger collection have been prepared for study. 
Among them is a very well preserved rodent skeleton, consisting of the 
skull, jaws, fore and hind limbs and feet, pelvis and some vertebra. It 
appears to belong to “‘Paramys”’ delicatissimus Leidy, 1871, but is 
clearly not congeneric with the type of Paramys, P. delicatus. The 
following generic diagnosis may serve to indicate the principal differ- 
ences observed: 

Reithroparamys gen. nov. 

Type, Paramys delicatissimus Leidy, from the Bridger formation, Middle 
Eocene of Wyoming. 

Genolype, Am. Mus. No. 12561, skull, jaws, and most of skeleton. 

Incisors narrow, deep, laterally compressed, the upper pair slightly grooved 
on the anterior face. Cheek teeth sciuroid, much as in Paramys, and not dis- 
tinguished by any clearly generic differences. Skull with two parallel raised 
postorbital crests and a lyrate area behind, instead of the single median crest of 
Paramys. Tympanic bulla of medium size, ossified except towards the posterior 
margin; no bony meatus. The bulla in Paramys is not ossified, nor is it so in 
any of the nearly related genera or subgenera from the Middle and Upper Eocene, 
so far as is known. Limbs comparatively long and slender, the hind foot bones 
long and slim, the fore foot bones relatively small. First metatarsal long but 
slender, fourth heavier than third, fifth much shorter but comparatively stout. 
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t is possible that others of the smaller species of Paramys would 
prove to belong to this genus, if better known. P. copei Loomis of 
the Wind River (Plesiarctomys delicatissimus of Cope) certainly does 
not. 

The relations of this genus are clearly with Paramys and not with 
Mysops or Sciuravus, but it presents an interesting new variant on the 
very limited range of structural divergence found among Eocene rodents. 

The characters of the infraorbital region are as in Paramys, except 
that the muscle scar on the inferior surface of the root of the zygoma 
is less sharply marked off from the anterior surface, which is pitched 
so as to face more downward, and lacks the pit that in P. delicatus in- 
tervenes between the infra-orbital foramen and the first upper premolar 
p.* The latter tooth is also smaller than in P. delicatus. These are 
individually variable characters in P. delicatus, and are not of generic 
importance. 





SOME CALIFORNIAN EXPERIENCES WITH BAT ROOSTS 
By A. Brazier Howe. 


[Plate 9] 


To those who have investigated bats and their habits to even a slight 
extent, these mammals are of particular interest. From earliest times 
they have been so little known and understood that they have been 
regarded with greatest superstition. They hunt during the hours of 
darkness, spend the day in hiding in out-of-the-way places, and are 
altogether such retiring, elusive little beasts, that the mammalogist 
who would become better acquainted with them must be continually 
on the alert. While riding about the country, one should keep an eye 
subconsciously active to remark favorable locations, such as large 
attics with slatted ventilators. If a colony has taken possession of the 
space between the walls of a house or cornice, there will often be a tell- 
tale smudge made by the rubbing of small bodies as they emerge from 
hiding. While fortified with a pocket full of cigars, a collector, by 
judicious questioning of village constables, blacksmiths, and such public 
characters will often meet with success; and I have obtained excellent 
results from advertising in farm papers. 

Our bats may be placed for convenience in two arbitrary groups— 
those which roost singly or a very few together in trees, high cliffs, 
or similar locations; and those which are in the habit of gathering in 
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numbers in caves, hollow trees, and old buildings. In the case of the 
former class, few of us are qualified to talk at great length. Our experi- 
ences are limited to a Myotis darting from a hole in a stub, a Pipi- 
strellus slipping at dusk from a cranny high on a cliff, or perhaps a 
Nycteris hanging motionless in a fruit tree. The expert collector can 
identify the majority of his chiroptine acquaintances on the wing, but 
this knowledge cannot be transferred to print, and the opportunities 
for further enlightenment are so few that only an observer of long ex- 
perience is qualified to add much of value to the life-histories of the more 
solitary bats. Even in the case of those species with which I am most 
familiar, there has been so little complementary work done by others 
that many of my deductions and theories may have to be revised at a 
later date. Some of them are here offered tentatively, in the hope 
that others will be encouraged to delve deeper, as their opportunities 
permit, into this fascinating branch of investigation. 

Most of the better known species of European bats are non-migra- 
tory and spend the winters in more or less complete dormancy. In 
fact, I believe that direct evidence in favor of migration has been ob- 
tained in the case of only a very few European forms, and continental 
naturalists received with considerable surprise the evidence that certain 
of our boreal species do perform extensive migrations. However, 
American students have been rather slow to follow this lead, and seem 
loath to believe that except in southern districts, most of our forms are 
migratory. Why not? A few have been reported in hibernation, but 
these reports are very rare and it is more logical to suppose that the 
majority migrate. I am not prepared to state that none of our Cali- 
fornia bats hibernate; and, conversely, that as a rule, all migrate; but 
I do believe that all except the mastiff (Humops) are migratory to some 
extent, and that species may retire from the more northern boundaries 
of its range during the coldest weather. Most of our summer bat popu- 
lation is absent during the winter and its place is then taken by forms 
from farther north or from higher altitudes. 

With us, it is the rule that all early flying bats are of the small-eared 
species, while the large-eared ones, unless some special method of feeding 
brings them out, fly later. The exception is Antrozous, which is often 
awing ten minutes before it is too dark to shoot; but this bat feeds 
extensively upon the flightless Jerusalem cricket (Stenopelmatus), 
where these occur and the large ears probably enable it to catch the 
faint sounds made by the crawling insects. In California, Eptesicus 
is a very early flier, while in the East it appears at late twilight; so the 
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time of daily appearance evidently varies considerably in different 
parts of the range of the species. 

Several foreign observers have conducted exhaustive experiments— 
too well known to dwell upon here at much length—which prove that 
all bats are provided with highly: developed tactile nerves in the wing 
membrane; but that those with very large ears, in addition to face and 
nose appendages, have these members so extremely sensitive that it 
is beyond human comprehension. They can dodge threads hung in a 
dark room and perform other remarkable feats. It is small wonder 
that these peculiarly endowed creatures should select the darkest hours 
in which to do their hunting, while their less gifted brethren often appear 
at sunset. Certain students have claimed that the sense of sight in 
the large-eared bats is less acute than in those with small ears, and this 
may usually be so, but certainly not in the case of Macrotus, which 
can see better than any other bats with which I am acquainted. In 
some genera, the formation of the nose bones indicates an especially 
keen sense of smell, and such probably often pick insects from leaves 
and other resting places (as Plecotus is known to do). 

Many bats have the power partially to suspend animation when 
asleep. They then become semi-torpid, with decreased temperature 
and respiration, even on the hottest days; and it takes several moments 
—longer in cold weather—for them fully to regain their normal activity. 
This torpidity evidently can be indulged in by the bats at will, and 
during cooler weather may last for considerable periods. Rain, unless 
accompanied by very low temperature, has little effect upon bats, but 
high winds render them almost helpless, and the partial suspension of 
all bodily functions then stands them in good stead and enables them 
to bide their time with considerable comfort until the climatic conditions 
are more propitious. This phenomenon I have called voluntary hiber- 
nation, as opposed to the true hibernation in which, because of cold, 
failure of food supply, or other external influences, an animal becomes 
completely torpid in spite of itself. The so-called hibernation of most 
bats evidently belongs to the former class, although there are at least 
several foreign species which hibernate in the true sense of the word. 

Among most forms of bats, the sexes are usually found apart, espe- 
cially at the season when the young are born. Of the species most 
typical of the deserts, the males probably spend the entire season in 
the one zone; but with certain others, as G. M. Allen has pointed out, 
the males may seek a higher altitude than do the females during the 
hottest weather. Certain collectors have noted that only females and 
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young were found in the breeding area, while the males had sought a 
higher zone. 

If a colony of bats is located in an attic, the spots which to us appear 
most favorable are often unoccupied. When a particular site is once 
chosen, a little use will fix the bat scent and it will always be selected 
thereafter. The surface against which the little bodies rest becomes 
smooth and oily, and often there will be deposits of urine salts a half 
inch thick. Ectoparasites usually abound, but, as far as I am aware, 
they are of species which cannot survive upon human hosts. An 
abandoned roost is rare and it is almost impossible to drive the tenants 
from a favorite home. Only the most persistent persecution and re- 
peated raids will have any effect, and even if the whole colony is anni- 
hilated others will often take possession the following year. A colony 
of bats is a decided asset, especially in a district where there are many 
mosquitoes, and it should be broken up only when the annoyance from 
its presence becomes very great. 

The California leaf-nose (Macrotus californicus) is a common desert 
bat and is found only in caves and old mines. Probably it would be 
nearly as common in the San Diegan coast region if natural caves were 
not so scarce. The Salton Sea section is an especially fine locality for 
it, for here there are many caves which the long-departed waves at 
sea level have tunnelled out of the rocky coast line. Most of these 
caves are rather shallow and nearly all are tenanted by colonies of this 
bat—from a score to two-hundred individuals to a colony. They 
hang singly from the roof by their long legs and are very alert to escape 
an approaching danger. When one is within thirty feet of them away 
they go, circling about and dashing out from the entrance to the cave. 
If one remains quiet a few will return and hang to a horizontal surface, 
gently fanning half-closed wings and twisting about on one leg with 
their heads turning in every direction to watch for danger. When alight- 
ing they do not catch hold by the thumbs and then turn about head 
downwards, but ‘‘flip up”’ just as they alight and hang directly by their 
feet. It is significant that these bats have very long legs, and that the 
long-legged European Rhinolophus also uses this method of alighting. 
This habit is doubtless a necessity to species that hang directly from a 
horizontal surface, and this method of roosting probably tends to 
lengthen the legs. It is perhaps a rule that bats with exceptionally 
long legs are free hangers; or, in other words, that they hang by the 
feet without support from any other part of the body. 

















HOWELL—CALIFORNIA BAT ROOSTS 173 


Although the leaf-nose is a very late flier and I have never heard of 
it being observed hunting before complete darkness sets in, we found 
the wings of several diurnal butterflies, as well as parts of moths, be- 
neath their roosts. The sexes have been found together only during 
the mating season. It is not a species that is strictly migratory, and 
may not be so at all, for a colony will spend the winter—apparently in 
a perfectly active state—in a deep cave, the temperature of which 
never varies greatly. Shallow caves are, however, deserted at the 
approach of cold weather; and, judging by the seemingly reduced winter 
population, it is possible that some of the bats at this season may seek 
a warmer climate. 





Some six hundred Yuma bats (Myotis yuwmanensis yumanensis) 
were found at the one and two-hundred foot levels of the old Senator 
Mine on the Colorado River. Nearer the surface many were clinging 
singly to the walls, and these were in a sound sleep, squirming but feebly 
when plucked off like ripe fruit. Nearby there were a few lively ones, 
and those in bunches at the deeper levels were all active. The latter 
were gathered in two knots of a hundred each and one lot of over three 
hundred, in a compact mass, on the uneven roof of achamber. When 
these were approached too closely, the bats swarmed off in every direc- 
tion, bumping into and crawling all over us. The species is a very late 
flier and I have never seen it awing before dark. 

There is a colony of Tejon bats (Myotis yumanensis sociabilis) in 
an old adobe store-house at Fort Tejon, Kern County. A new gal- 
vanized iron roof was put on this building some years since and the 
bats are now distributed in the cracks along the peak. On September 
3 there were at least a thousand of them present and I swept many of 
them into a sack with my bare hands as they congregated in clusters 
against the angles of the rafters. They were quick to slip into cracks, 
and when poked at they catapulted forth, and, as often as not, flew 
directly in my face. On September 23 there were only two hundred 
left, and by December 16 all had departed. No adult males were 
secured in this colony. Beyond doubt this form is entirely migratory. 

With us, the large brown bat (Eptesicus fuscus fuscus) is the com- 
monest of the early fliers during spring and fall, but during the winter 
it is either absent or very rare. I suspect that this species is rare on 
the floor of the valley in midsummer as well, but I am usually away at 
that season. Their abundance may be more apparent than real, as 
they put in an appearance early and are such big, conspicuous fellows, 
they seem to be everywhere. I have first noted them on warm eve- 
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nings in late March, and they disappear about the time of the first very 
cool nights in the fall—when Nycteris may first be expected. Their flight 
is rather high, steady, and unmistakable; and they are easily shot. In 
buildings, during the spring, I have found a number of colonies com- 
posed of from a dozen to sixty individuals. They are fond of congre- 
gating in a narrow space with Nyctinomus but are apt to be found singly 
in almost any good situation. While examining a deserted building, if 
one finds a little pile of guano beneath a cranny that is just large enough 
for a single bat, a likely guess is that he has found the temporary home 
of an Eptesicus. If one waits about such a place until a few minutes 
after sunset, he may see several bats leave their retreats, one after the 
other, and fly off in a rising slant with head well elevated as is a poor- 
will’s after drinking. Each female gives birth to a single young during 
the last few days of May or the first of June. 

The pale lump-nose (Corynorhinus rafinesquii pallescens) is not as 
common on the deserts as is the leaf-nose, and I have encountered it 
but once. This was in the old Senator Mine, where we found about a 
hundred females, each with a naked young from a few days old to a 
quarter grown, clinging to the roof of a gallery at the two-hundred- 
foot level. They were in close formation but not touching one another, 
and, although not as wild as Macrotus, they were quite ready to fly. 
The only way in which we could capture them was wildly to grab at 
a bunch with both hands. In another part of the mine we found two 
single males in a semi-torpid condition, although the surrounding tem- 
perature was close to par. These bats appear to be larger than they 
really are because of their huge ears, to the formation of which and to 
the fact that they are folded away at times, other writers have called 
attention. This habit of folding the ears is indulged in whenever the 
animal is at rest and when no danger threatens. It is not limited to 
this genus, for Plecotus (a European genus) shares the peculiarity. 
When the bat is on the alert the ears are held well forward and almost 
parallel, but when all is quiet they are swung around to the side, either 
in unison or separately. Then they are “crinkled” along the outer 
or posterior edge until this forms into tiny accordeon plaits, and the 
extremities are tucked safely beneath the forearms. When the animal 
is disturbed the ears may be partly unfurled at once, but all the motions 
of this operation are slow—at about the rate of a snail’s pace. 

During the first really warm weather in early April, pallid bats 
(Antrozous pallidus pacificus) appear in numbers in the orange groves. 
Stationed in a suitable spot, one is pretty sure to see them at mid- 
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dusk. Their large ears give them an odd appearance and their squar- 
ish forms are not to be mistaken. They often either alight on the 
ground or hover just above it with imperceptibly vibrating wings; 
usually a sign that a Jerusalem cricket has been captured. Such bulky 
prey is carried to a favorite station, which is generally located in an old 
shed or loft, but never in the same building as the day roost. Beneath 
these spots may be found the heads and legs of hundreds of crickets, besides 
the remains of a very few other insects. I have stunned the bats with 
blows from a board as they were entering a building with crickets in 
their mouths, and shot them by the light of a pocket flash as they hung 
from the ridge and fed. They are decidedly common in the thermal 
, belt and occur in old buildings where a dozen or a hundred pass the 
days together, but invariably out of sight. Hollow partitions, or deep 
cracks, where they can hide in comparative safety, are necessary to 
their comfort, and they strongly resist any efforts to dislodge them 
from such retreats. When aroused, however, they are not averse to 
scrambling forth with such agility that it is almost impossible to catch 
them as they emerge. On May 11, I obtained females which contained 
two large embryos each. 

In another paper (Journal of Mammalogy, vol. 1, no. 3, p. 111) I 
have discussed Eumops, and this I believe to be the only sedentary, 
strictly non-migratory bat in the southwestern part of the state. On 
the lower deserts Antrozous and Corynorhinus may linger through the 
winter, but on this point I am entirely unqualified to speak. Macrotus, 
as already mentioned, is considered only partly resident; and although 
some may consider that the Mexican free-tail (Nyctinomus mexicanus) 
spends its whole life in one locality, I believe that there is a seasonal 
shifting, and that further study will show that Nyctinomus is absent 
from the northern parts of its range during the coldest weather. Our 
colonies at any rate either dwindle or disappear during the winter, and 
I judge that most of those free-tails which spend the summer with us 
go south at the approach of cold weather, and that their places are 
taken to some extent by individuals from farther north. 

The free-tail is our most ubiquitous bat. Not only are its colonies 
the most numerous but the most populous, and in northern Mexico 
hundreds of thousands may occur together. Just so it has any sort of 
cranny into which it can squeeze, it is happy, regardless of whether the 
site is vacant or occupied by other species. In fact, it shows consider- 
able partiality for the company of Eptesicus and Antrozous. They may 
be crowded into the corner of an attic, or behind a wooden sign on a 
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building, where one would lay odds that they would be cooked to a crisp 
by the mid-day sun, but at late dusk out they swarm through a hole 
that seems too small for a shrew to pass, and away into the gathering 
darkness. When flying, their long, pointed wings are diagnostic, and 
one soon learns to recognize them. I have watched them at play above 
a pool when almost too dark to distinguish their forms, and at a time 
of year when their antics could not be interpreted as a form of court- 
ship. As Isat facing the pale, western sky, one would approach swiftly 
—they are speedy fliers—give chase to another, and both would do a 
nose-dive to the surface of the water and rise up to the original height 
without lessening speed. Sometimes one would tire of the sport while 
the other continued alone; or half a dozen would join the game, diving 
from as many directions. 

If there is not a crack for them to back into when disturbed they 
are quite ready to fly, or to flutter to the floor and scurry to shelter 
with almost the agility and speed of a mouse. When thus “running” 
their folded wings are kicked up in the rear, giving to their gait a ludi- 
crous, hand-over-hand appearance. When alighting the movements are 
so quick that the animals appear literally to dive into a hole; and 
when no hole is available, they will catch on to a support by the thumbs 
and quickly shift head downwards. This is the normal method of 
alighting used by bats. 


A LIST OF THE COLONIES VISITED 


1. An abandoned mine two miles north of Potholes, Imperial County, con- 
sisting of a very extensive series of connecting chambers. One or two hundred 
leaf-noses, evidently all males, and a single Yuma bat, May 14. Visited with L. 
Little. 

2. Old Senator Mine, 6 miles north of Potholes, Imperial County. On the one 
and two hundred foot levels were a colony of a hundred female lump-noses 
with small young, and some six hundred Yuma bats, mostly females—one of 
which contained an embryo May 14, 1918. On April 13, 1916, D. R. Dickey 
found only a dozen lump-noses here in addition to the yuma bats, and by May 
10 the former had disappeared and their places been taken by seventy-five leaf- 
noses. Visited with L. Little. 

3. A series of old tidal caves at the base of the hills southwest of Thermal, 
Riverside County. No bats present January 26, but these caves are famous for 
their summer colonies of leaf-noses and both J. Grinnell and D. R. Dickey have 
secured bats from the caves in this series. 

4, Extensive cave in the hills two miles north of Owensmouth, Los Angeles 
County, holding 6 leaf-noses April 6, none June 4, and about 30 December 14. 
There had been many cold nights prior to the last date and, as the end of the 
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Larce CAVE NEAR Owensmovutu, Los ANGELES County, IN WHICH 
THERE IS a CoLtony oF LEAF-NOSED Bats 
(Howell: California bat roosts) 
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cave must have been twenty degrees warmer than the outside air, these bats were 
undoubtedly settled for the winter. This locality, on the coast side of the moun- 
tains, constitutes an extension of range for the species. 

5. Beneath an awning on the Barbara Worth Hotel, El Centro, Imperial 
County. About one hundred Yuma bats October 8. 

6. In the adobe store-house at Fort Tejon, Kern County. A thousand 
Tejon bats September 3; two hundred September 23; and none December 16. 
In the cracks between the adobe bricks and the roof of the adjoining ranch house 
are many Antrozous during the summer. 

7. In the attic of a large building near Azusa, Los Angeles County. Sixty or 
seventy large brown bats mixed with a few Mexican free-tails. All were females, 
and a few of the former had small young May 31. At the other end of this attic 
there is a colony of Humops. 

8. In the attic of a three story house near Covina, Los Angeles County, a 
mixed colony of one hundred or more pallid bats and free-tails. Now walled in. 
In the loft of the garage to this house I have at different times taken several 
single free-tail and large brown bats. 

9. Hay loft above a stable near Covina. A mixed colony of one hundred free- 
tail and pallid bats hidden in the cracks between the shingles and the end walls. 
In a crack under the veranda roof of the adjoining residence is a small colony of 
free-tails. 

10. In the loft of a deserted winery near Cucamonga, San BernardinoCounty. A 
colony of twenty-five large browns and five free-tails—all females—in the space be- 
tween a sliding door and the wall, April 25. Large piles of guano beneath the 
ridge may indicate that more bats are here later in the season, or that the spot is 





used as a feeding station. 

11. In the attic of the residence of R. B. Herron, San Bernardino. Two hun- 
dred free-tails of both sexes, November 5. The owner states that there are 
several thousand here during the summer, and that a larger form, probably 
Antrozous, is present. Visited with L. Little. 

12. Under the awnings of the Hollywood High School, Hollywood, many 
pallid bats insist upon staying, in spite of all efforts to drive them away. 

13. In the cornice of the Grammar School at Colton, San Bernardino County. 
An unknown number of free-tails. Kindness of W. C. Hanna. 

14. Behind a sign on the side of the High School at Colton. An unknown 
number of free-tails. Kindness of W. C. Hanna. 

15. In the false, second story front of a one-story building near Azusa. Per- 
haps fifty free-tails. 

Besides the'colonies of mastiff bats, reported in another paper, I know of 
several other colonies of Antrozous and Nyctinomus in Los Angeles and vicinity, 
but these ‘“‘belong”’ to other men, and I have never visited them. I have also 
heard a rumor of a colony of Tejon bats near one of the southern beaches. 
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A NEW KANGAROO RAT FROM THE SAN JOAQUIN VALLEY, 
CALIFORNIA! 


By JoserpH GRINNELL 


The kangaroo rats of the Dipodomys merriami group inhabiting the 
great San Joaquin basin of south-central California are restricted to 
the Lower Sonoran life zone there and are believed to be cut off com- 
pletely by continuous Upper Sonoran areas from the other representa- 
tions of the group inhabiting the other southwestern tracts of Lower 
Sonoran. Since there is thus little chance for intermingling, it is in- 
teresting, and corroborative, to find that there is a seemingly constant 
character by which any individual from the San Joaquin Valley can be 
distinguished from any individual, of whatever race, of merriami from 
outside this area. The character in question involves the extreme 
base of the rostrum; the premaxillary tongues, extending backwards 
dorsally on either side of the nasals, are extremely narrow, and the 
entire rostrum at its base, in dorsal aspect, is notably narrow as compared 
with the condition in merriami from outside the San Joaquin Valley. 
Then, too, the sides of the rostrum are more nearly parallel to one 
another, and the angle made by each side with the anterior margin of 
the adjacent maxillary arch is better defined—less obtuse. The nasals, 
and the rostrum itself, are shorter. 

Furthermore, within the San Joaquin basin there is geographic 
variation, involving other cranial features than those possessed in 
common, as well as features of color and general size. Three sub- 
species are recognizable: Dipodomys merriami nitratoides Merriam, of 
the eastern side of the valley southeast of Tulare Lake, from Tipton 
south to the vicinity of Bakersfield; Dipodomys merriami exilis Merriam, 
of the eastern side of the valley north of Tulare Lake, in the immediate 
vicinity of Fresno (perhaps now extinct as a result of the close culti- 
vation of the country); and the race, now described, from the western 
side of the valley, from western Fresno County (across the river bottom 
lands from the Fresno district) south to near the mouth of San Emigdio 
Creek. 





1 Contribution from the Museum of Vertebrate Zoology of the University of 
California. 
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Dipodomys merriami brevinasus new subspecies 
SHORT-NOSED KANGAROO RAT 


Type.—Male adult, skin and skull; no. 28634, Mus. Vert. Zool.; Hayes Station, 
near B. M. 503, 19 miles southwest of Mendota, Fresno County, California; 
June 30, 1918; collected by Richard Hunt; orig. no. 568. 

Comparative diagnosis.—A broad-faced, four-toed, small-sized kangaroo rat 
belonging to the merriami group. In coloration nearest like Dipodomys merriami 
merriami Mearns; color tone of dorsum similar, but dark facial and tail markings 
averaging blacker. Coloration similar to that in nitratoides but paler in tone, 
more ochraceous. With respect to skull nearest like nitratoides, in that rostrum 
at base and premaxillary tongues are conspicuously narrower than in merriami, 
but mastoid bulle larger and mastoid width decidedly greater, with interparietal 
and supraoccipital narrower. The rostrum in brevinasus is relatively shorter 
than in any other race of merriami. General size very slightly larger than in 
nitratoides, much larger than in ezilis. 

Measurements (in millimeters).—Of type: Total length, 252; tail vertebra, 
145; hind foot, 36; ear from crown, 11; greatest length of skull, 35.0; breadth of 
skull across bullw, 23.2; spread of maxillary arches, 19.5; greatest length of 
nasals, 12.4; greatest width of rostrum near end, 3.1; width of rostrum close to 
base, 5.2; width of maxillary arch at middle, 4.7. Weight, in grams, 43.9. 

Distribution.—Inhabits the atriplex association along the western side of the 
San Joaquin Valley, California, from western Fresno County south to near mouth 
of San Emigdio Creek, in southwestern Kern County. Life zone, Lower Sonoran. 
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A NEW MEADOW MOUSE FROM THE CASCADE MOUNTAINS 
OF WASHINGTON 


By WaAtrTrerR P. Taytor 


Field work in Washington State principally during the last three 
years has resulted in the accumulation of material which demonstrates 
the existence of an unrecognized form of Microtus, which is here 
described. The subspecies is named in honor of George Gordon Cant- 
well, field assistant of the Biological Survey. 


Microtus oregoni cantwelli new subspecies 
RAINIER MEADOW MOUSE 


Type from Glacier Basin, 5935 feet, Mount Rainier, Washington. No. 
232,814, co adult, U. S. National Museum (Biological Survey collection), col- 
lected by George G. Cantwell, August 13, 1919. Original number 1487. 

General characters.—A larger form of the subgenus Chilotus than those occur- 
ring coastwise, with tendencies to paler brown color; longer rostrum and nasals; 
and longer, narrower incisive foramina. 

Geographic range.—The Cascade Mountains of Washington from the head of 
Lake Chelan and the Glacier Peak district on the north, south at least to the 
vicinity of Mount Rainier and Mount Aix. Apparently confined for the most 
part to the high Cascades. Zonal range, chiefly Canadian and Hudsonian. 

Color.—The type, and a topotype (no. 320, o, State College of Washington, 
collected by W. T. Shaw) both taken in midsummer, are almost identical in 
coloration with the type of Microtus oregoni bairdi from Crater Lake, Oregon, 
being approximately the buckthorn brown of Ridgway (Color Standards, etc., 
1912). They are distinguished from M. o. bairdi, however, by greater measure- 
ments throughout, as well as by the longer rostrum and incisive foramina. From 
typical M. o. oregoni or M. o. serpens they can be separated by color alone; 
oregoni tending to a richer brown, near ochraceous-tawny, and summer serpens 
tending to cinnamon-brown, due partly to a slightly darker shade of brown and 
partly to the presence of a greater number of dark hairs. Serpens collected in 
midwinter is considerably darker than typical cantwelli. Typical examples of the 
new form are grayish below, with the plumbeous hair bases showing through, 
and with a faint wash of buffy. Worn specimens appear darker, due to the effect 
of the plumbeous hair bases, and there is some variation in the color of the brown 
itself. Specimens from Mount Aix (Head of Hindoo Creek, 6500 feet, Yakima 
County) and Bumping Lake (3 miles northeast, at Goose Prairie, 3300 feet, 
Yakima County) closely resemble the type and topotype in color. Those from 
Entiat (20 miles above the mouth of the river, 1680 feet, Yakima County), 
Stehekin (Head of Lake Chelan, 1079 feet, Chelan County), Cascade Tunnel 
(3373 feet, Chelan County) and the Suiattle River (Chiwawa Mountain Fork, 
4500 feet, Snohomish County), are somewhat darker. Practically all have the 
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faint wash of buffy beneath. One specimen from Stehekin (no. 230,435, U. S. 
Nat. Mus., Biol. Surv. Coll.) is identical with the type in color above, but is 
more strongly washed below with light ochraceous-buff. 

Skull.—Compared with M. o. bairdi the crania are slightly longer, the rostra 
and nasals conspicuously so; incisor teeth tending to be longer and heavier, 
incisive foramina to be longer and narrower, particularly posteriorly, and zygo- 
mata slightly heavier. Compared with oregoni and bairdi, there are observable 
tendencies in cantwelli to larger size, longer rostra and nasals, and longer and 
narrower incisive foramina. The crania are very similar, however, and the 
differences at best are slight. 

Measurements.—Measurements of the type: Total length, 152; tail vertebra, 
46; hind foot, 18; nasals, 7.8; zygomatic breadth, 14.8; alveolar length of upper 
molar series, 5.6. Average measurements of nine adults from different parts of 
the range of cantwelli, total length 150 mm. (max. 161, min. 138); tail vertebre 
43 (max. 52, min. 34); hind foot, 18 (max. 19, min. 17); basal length, 21.9(max. 
23.4, min. 20.9); length of nasals, 7.0 (max. 7.3, min. 6.7); zygomatic breadth, 
14.3 (max. 14.9, min. 14.0); mastoid breadth, 11.4 (max. 12.6, min. 11.0); alveo- 
lar length of upper molar series, 5.7 (max. 6.1, min. 5.5). 

Specimens examined.—All are skins with skulls from the State of Washington. 
Mount Rainier, Glacier Basin, 5935 feet, 2; Mount Rainier, Sunset Park, 5000 
feet, 2; Mount Rainier, Reflection Lakes, 4900 feet, 1; Chelan County, Entiat 
River, 20 miles from mouth, 1680 feet, 4; Chelan County, Stehekin, head of Lake 
Chelan, 1079 feet, 9; Chelan County, Cascade Tunnel, 3373 feet, 3; Yakima 
County, Mt. Aix, head of Hindoo Creek, 6500 feet, 2; Yakima County, Goose 
Prairie, 3 miles northeast of Bumping Lake, 3300 feet, 1; Snohomish County, 
Chiwawa Mountain Fork of Suiattle River, 4500 feet, 1. 


Remarks.—The Chilotus stock, characteristic of the humid coast belt, 
has invaded the Cascade Mountains and, in places, penetrated to the 
east side. Apparently environment has effected a slight response in 
physical characteristics. 

Intergradation of Microtus oregoni cantwelli with the oregoni stock 
to the west and south is shown by specimens from Scenic (McCain), 
2106 feet, Snohomish County, and Signal Peak, 4000 feet, Yakima 
County. Examples from the west and south sides of Mount Rainier 
(from Sunset Park, 5000 feet, and Reflection Lakes, 4900 feet) referred 
to cantwelli, show characters tending toward oregoni. The extreme 
development of the subspecies has taken place in the higher country 
usually on the east slopes of the mountains, while specimens from 
lower altitudes, either east or west of the Cascade divide, possess less 
well-marked characters. Examples from lower levels of Mount Rainier 
National Park and nearby (Longmire Springs, 2700 feet; Mesler’s Ranch, 
2000 feet, one mile west of Park boundary) as well as specimens from 
Scenic (locality just given), Signal Peak (ditto), and Husum and Trout 
Lake, Klickitat County, are referred to oregont. 
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Two specimens of M. o. oregoni from the north base of Three Sisters, 
5,000 feet, in the Cascade Mountains of Oregon (nos. 204,722, o, and 
204,718, o&, U. 8. Nat. Mus., Biological Survey collection) are larger 
than the typical form, and may be referable to cantwelli. 

I am indebted to Prof. W. T. Shaw, in charge of the museum, State 
College of Washington, Pullman, Washington, for the loan of material. 
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SOME NOTES CONCERNING THE MASTIFF BAT 


In Mr. A. B. Howell’s recent paper on bats, the remark is made that, after 
trying various methods, he did not succeed in making the mastiff bat (EZumops 
californicus) fly (Journ. Mamm., vol. 1, no. 3, p. 112, 1920). I had the oppor- 
tunity to study several of these bats taken with Mr. Howell at Colton, Riverside 
County, California. The bats were placed in a large screen porch where there 
was ample room for them to fly. One afternoon while trying various experi- 
ments with the animals, I succeeded in making one bat take wing from the floor. 
It flew up about two feet and made a semicircular flight of about ten feet and 
then lunged to the floor again. This attempt looked rather encouraging, but as 
hard as I tried, I could not make the bat fly again. On warm days the bats were 
very active, and when disturbed they scampered about seeking a dark corner, or 
something to crawl under. When they bumped into the wall, or any perpendicu- 
lar object, they began to climb head forward until off of the floor, and then 
turned and climbed backwards, pulling with each foot alternately. 

—Luther Little. 

South Pasadena, Calif. 


AS TO THE WOLVERINE 


The story which tells that the ‘glutton’ or wolverine secures its prey by 
lying in wait on the branches of a tree for a deer to pass under it and dropping 
on the deer’s back and killing it has been the text for not a little jocular writing. 
Coues laughed at it and says of the wolverine, “It is imperfectly plantigrade and 
doe: not climb trees like most of its allies.” Most people regard the tale as 
fable. Is it so, or has it—like many other traditions—a basis of fact? 

Little seems to be known of the wolverine’s habits. A few trappers have told 
of the mischief it does along the trap line, but except for that, not much has been 
written of its ways of life; and of what has been told, almost none is at first 
hand. The animal seems hardly to have been observed by naturalists. 

It is general'y stated that the wolverine does not attack large animals, but 
lives on grouse and rabbits and other small creatures. This means only that 
because—in the opinion of the writers—it is not sufficiently active to catch 
them, therefore it does not attack large animals. It will subsist on whatever 


food is most easily accessible and this may cover a wide range of species, from 
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mice to moose. Mr. Charles Sheldon has seen the tracks of wolverines in winter 
on the crests of the mountains in Alaska, apparently following sheep tracks and 
sheep trails, and this suggests that they may kill sheep. But we know nothing 
about the matter. 

We have some evidence that the wolverine has p'enty of courage and that it 
does attack the largest animals. A dozen years ago there was printed an account, 
by Mr. J. Keele, of a case where a wolverine had attacked a moose. Mr. Keele 
and his companion came upon a moose in a hole in the deep snow, killed it, and 
found that the animal had been injured by a wolverine which appeared to have 
climbed trees and to have dropped on the animal’s back. Hair had been torn 
from the moose in many places and on its back there was ‘‘a large hole appar- 
ently freshly gnawed into the animal’s backbone, the spinal cord being almost 
laid bare.’”?’ Mr. Keele gave many details of the evidence that he saw of the 
actions of the moose and of the wolverine during this contest, which may have 
lasted for two or three days. 

Martin Hunter, an old Hudson’s Bay man who was in the service of that com- 
pany from 1863 to 1903, during which years he traveled over much of the eastern 
half of North America, contributed during a number of years to certain outdoor 
periodicals many brief sketches of life in the open, and in one of them gives an 
account which closely matches the old story derided as fable, for he tells of seeing 
a wolverine kill a caribou to the back of which it was clinging. This is the 
account: 

“A few moments after, we saw a large caribou break cover about one 
hundred yards to the right and spring into the lake; but what was that black 
object clinging to his neck? Surely some animal! 

“The caribou struck out as fast as it could swim, heading for the further 
shore, and we jumped into our canoe and gave pursuit. The keen eyes of the 
animal on the caribou’s neck having detected us, it relinquished its hold, dropped 
off into the water, and turned for the shore the caribou had left. 

“The canoe was immediately headed to cut off his retreat and when within 
proper distance, I shot it with one barrel, and left it there dead on the surface 
of the lake, while we continued on our chase. 

‘*This diversion had taken our attention from the caribou, but now, when we 
had resumed the chase, we found the animal was getting through the water very 
slowly, and as we were paddling in its wake, we perceived the water at each 
side of the caribou was bloody. By the time we reached the caribou it was dead. 

“On examination, we found the jugular vein had been cut by the fierce ani- 
mal on its back and it had bled to death, fleeing with what strength it had, to the 
last drop of the poor thing’s blood. 

‘*We threw a string over its horns and towed it back to the portage, picking 
up in passing our floating black animal, which proved to be a very large wolverine, 
carcajo, or Indian devil, the beast going under all of these names with hunters 
and traders.’’—Canadian Indian Wilds, p. 150, Columbus, 1907. 

I have seen the wolverine alive in the wilds on but few occasions and know 
nothing as to its tree-climbing powers. Mr. Keele distinctly says he saw marks 
where it had climbed a tree. Mr. Sheldon has seen it run up a tree, when 





1 Forest and Stream, Vol. LXXI, p. 971. 
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chased by dogs, as easily as would a coon. This seems conclusive, for if a 
wolverine chased by a dog runs up a tree, that implies knowledge that a dog— 
i.e., a wolf—carnot climb, and that a tree is a refuge; hence tree-climbing 
ability—and some tree-climbing practice. 

I have read somewhere of a wolverine clintbing one of the vertical poles to 
reach a platform above the ground in order to get at packages that were stored 
on the platform. At all events positive testimony that a wolverine has been 
seen to run up a tree disposes of the opinion expressed by Doctor Coues that the 
wolverine does not climb trees. 

The accounts given by Messrs. Hunter and Keele and the evidence from Mr. 
Sheldon suggest that some of those who have written about the wolverine were 
no better informed about it than ourselves. 

Mr. Hunter, as already said, was for forty years in the service of the Hudson’s 
Bay Company, and for the last twenty years was a commissioned officer in that 
service. I have no personal knowledge of him, but am disposed to credit his 
statement. 

Wild animals often perform unexpected acts which are wholly at variance 
with our preconceived ideas of them, and because these actions are new, and 
perhaps contradict our old ideas, we are likely to doubt the accuracy of the 
observation, and find it hard to believe what is told us. A few years ago when 
Mr. Sheldon reported the killing of a mountain sheep by a lynx some of us were 
much astonished, yet the same thing had been reported one hundred years before 
—but we did not know it. Mr. Sheldon’s extraordinary experience, on Mon- 
tague Island, Alaska, with the bear which unwittingly ran against him and 
knocked him down but did not attack him, is another incredible happening. 
So also is the act by a black bear in the Northwest Territories which crossed a 
river, came out on the bank, and there killed and began to eataman.? This hap- 
pening was related by Mr. J. H. McIlree who was long an officer of the Northwest 
Mounted Police, well known to me, and absolutely trustworthy. It was sup- 
ported by affidavits of two men who were present. 

—George Bird Grinnell. 


A CALIFORNIA RECORD OF MICROTUS OREGONI BAIRDI 


At the time of its description (C. H. Merriam, Proc. Biol. Soc. Washington, 
vol. 11, p. 74, 1897), the Baird meadow mouse (Microtus bairdi as then known) 
was represented by only two specimens, both collected at the type locality 
(Glacier Peak, 7800 feet, Crater Lake, Oregon). Three additional examples 
were collected in September, 1905, by J. F. Ferry at Beswick, California (Nos. 
139,195 to 139 197, U. S. Nat. Mus., Biological Survey Collection). This record 
is of special interest because it adds one more species to the list of California 
mammals. 

Comparison of specimens of bairdi with specimens of Microtus oregoni oregoni, 
from the vicinity of Astoria, Yaquina Bay, Wells, and Oregon City, Oregon, 
shows the differences between them to be subspecific rather than specific. 

—Walter P. Taylor. 





? Forest and Stream, Vol. LXVIII, p. 974, June 22, 1907; Vol. LXX, p. 214, 
February 8, 1908. 
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THE MOLE-MOUSE, POTATO-MOUSE OR PINE-MOUSE 


In 1908 I built a hollow tree 7 feet through and 35 feet high, on an island of 
my lake at Cos Cob, Connecticut. It was intended to be a sort of observatory 
of the birds and beasts that comiuenly harbor in such places. I made a great 
variety of nesting boxes, and arranged all so that, while hidden inside, I could 
observe them. On November 12, a screech ow! established himself in one of 
the hollow limbs and in the dark corner of the place soon had a regular store- 
house of surplus provisions. On December 17, I found in this owl’s larder a 
specimen of Microtus pinetorum scalopsoides, sometimes called pine-mouse, the 
first record for Connecticut. This led to a renewal of trapping activities with the 






M.pinetorum sca sprordes 7 


Peromyscus tucehvs y | 


result that I got as many of these mice as I wished; but not at all in the places, 
orunder the circumstances, that are commonly mentioned as congenial. All of 
them were taken in the potato field, where they lead a life much more subter- 
ranean than that of meadowmice, but less so than that of moles. The name 
scalopsoides then is very suitable. 

Quite commonly field naturalists, when they find a new animal in their traps, 
are struck by its great unlikeness to others of its group. The facial lines and 
expressions as well as the body contour, are very different. Unfortunately 
these important matters are destined wholly to disappear in the museum skin. 
With this thought in mind I have drawn from fresh specimens of mice as they 
came to hand. I hope they illustrate my point. 


—Ernest Thompson Seton. 
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THE WHITE-TAILED JACK RABBIT, LEPUS TOWNSENDII CAMPANIUS, INTRODUCED 
INTO WISCONSIN 


The occurrence of Lepus townsendii campanius Hollister as a native mammal 
in Wisconsin has always seemed to me more or less of a possibility. It was, 
therefore, not entirely a surprise when on August 13, 1918, I saw numerous 
tracks. which appeared to belong to this species, on the sand barrens north of 
the Chippewa River at Meridean, Dunn County, Wisconsin. Although careful 
search was made for the animals in the limited time at my disposal, none was 
seen. Returning to the village I made inquiry of several residents and learned 
that these jack rabbits were not native, but had been introduced from Minne- 
sota about the year 1908 and that they had thrived very well. The next day, 
August 14, a mounted specimen in winter pelage, which had been collected on 
these sand barrens about 1912, was examined in the collection of Mr. John N. 
Clark, of Meridean, Wisconsin. 

—Hartley H. T. Jackson. 


MEASUREMENTS OF AN UNUSUAL ELK HEAD 


The following measurements of the head of a fine old male elk (Cervus cana- 
densis) which was found dead near the northern boundary of the park, February 
25, 1920, were made by me in the course of work at the museum, National Park 
Service, Yellowstone Park, Wyoming. While the lengths of horn and tines are 
not extraordinary, I can find no record of larger measurements of circumference 
of beam. 


Right hand horn Left hand horn 
45 Length of beam 48 
17} Ist tine 73 
14} 2d tine 24 
15} 3rd tine 133 
17 4th tine 7 
13 5th tine 17} 

4 6th tine 6 
none 7th tine 9 
Total length beams and tines 21 ft. 6} in. 
12 Circumference at burr 12 
Circumference between 
83 Ist and 2d tines 8} 
8 2d and 3rd tines 8} 
9§ 3rd and 4th tines 9} 


Widest spread 50 inches 
Widest spread inside of beams 38 inches 
—M. P. Skinner. 
Yellowstone Park, Wyoming. 
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DEATH OF JAMES M. MACOUN 


On January 8, 1920, James M. Macoun, chief of the Biologica! Division of the 
Geological Survey of Canada, died at his home in Ottawa. He was born at 
Bellville, Ontario, in 1862, and was the son of the venerable botanist of the 
Dominion, Prof. John Macoun, who, it is a pleasure to state, is still living. 

James Macoun, though primarily a botanist, inherited also his father’s inter- 
est in birds and mammals. During the thirty-six years of his service with the 
Geological Survey of Canada, of which he was appointed assistant naturalist in 
1898, botanist in 1917, and chief of the Biological Division in 1918, he traversed 
many remote and little known parts of the Dominion, from Lake Mistassini, 
Hudson Bay, and Churchill River westerly to Lesser Slave Lake and Peace 
River and various parts of British Columbia, collecting specimens and field notes 
that form an important part of the Victoria Museum at Ottawa; and for a num- 
ber of years largely directed the field work of William Spreadborough when 
making his well-known collections of mammals and birds for the Canadian 
Government. 

In 1910, while studying the flora and fauna of the west coast of Hudson Bay, 
the vessel was wrecked and the party obliged to escape in a small boat. Fortu- 
nately, they were rescued and taken to Fort Churchill, from which remote out- 
post they made the overland journey to Lake Winnepeg on foot in the depth of 
winter. 

James Macoun assisted his father in the preparation and editing of the two 
editions of the extensive and exceedingly useful work entitled ““Catalogue of the 
Birds of Canada.’’ 

In 1901 he visited the Pribilof Islands in Bering Sea as Canadian secretary 
to the British Fur-Seal Commission and in subsequent years (1906 and 1914) 
returned to the Islands in connection with the fur-seal controversy. 

I first met James Macoun at his father’s home in Ottawa in the early 80’s 
and was with him at the Pribilof Islands in 1891, since which I have seen him 
from time to time during his occasional visits to Washington. As a naturalist, 
he inherited much of his father’s enthusiasm and kindly helpful disposition, so 
that in both field and office he was an agreeable companion. His sympathies 
were with those in the humbler walks of life; his motto was ‘‘ Equal opportunity 
for all.’’ 

He is survived by a wife and daughter, and, as a recent writer adds, ‘‘by a 
host of friends and sorrowing colleagues.”’ 

—C. Hart Merriam. 


DEATH OF THOMAS M. OWEN 


Dr. Thomas M. Owen, of Montgomery, Alabama, a member of the Society, 
died March 25, 1920, in the fifty-fourth year of his age. He was a prominent 
historian, author of several important historical works, and director of the 
Department of Archives and History, State of Alabama. He took a deep inter- 
est in the advancement of natural history and was engaged in building up under 
his department in the State Capitol an exhibition collection of local birds and 
mammals. 

—Arthur H. Howell. 
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RECENT LITERATURE 


Goldman, Edward A. Mammats or Panama. Smithsonian Misc. Coll., vol. 
69, no. 5, pp. 1-309, text figures 1-24, pls. 1-39. 1920. 

Goldman’s ‘‘Mammals of Panama” is an excellent summary of existing 
knowledge of the mammal fauna of one of the most interesting portions of tropi- 
cal America, interesting not only on account of its varied topography and con- 
sequent diverse conditions of environment, but especially from its geographic 
position, ‘‘forming as it does a slender artery blending the complex elements or 
converging life currents of two continents, through which countless migrations of 
non-volant terrestrial animals probably passed during the Tertiary or early 
Quaternary ages.’’ The work is based primarily on the author’s personal explor- 
ations and field work, for which he was detailed from the Bureau of Biological 
Survey, United States Department of Agriculture, in December, 1910, in codp- 
eration with other departments of the Government in a Biological Survey of the 
Panama Canal Zone under the auspices of the Smithsonian Institution. Mr. 
Goldman’s explorations were made in the Canal Zone and in eastern Panama, 
where he prosecuted field work for about six months in 1911, and for about the 
same period in 1912, devoting his attention mainly to mammals and birds. He 
has, however, availed himself in the preparation of this report on the mammals 
of all the mammal material obtained in Panama, both prior and subsequent to 
his own explorations, contained in American museums, and has thus been able to 
correlate the published results of other workers through a critical examination 
of the actual specimens on which their results were based. Fortunately for the 
completeness of his monograph, he has been able to utilize much of the material 
obtained by J. H. Batty (now in the American Museum of Natural History) and 
that of W. W. Brown, collected for the Bangs Brothers (now in the Museum of 
Comparative Zoology at Cambridge) in western Panama (province of Chiriqui 
and the Coiba and Perlas Islands), and the collections made by H. E. Anthony 
and W. B. Richardson in southeastern Panama for the American Museum of 
Natural History in 1914 and 1915. This, with a few other smaller collections 
available for examination forms a large total, but still, says the author, ‘‘Explora- 
tion of mountain ranges between the Canal Zone and the lofty Volean de Chiriqui 
would add much to our knowledge of the distribution of many mountain mam- 
mals now known only from the extreme eastern or western parts of the republic.”’ 

The general introduction contains the author’s itineraries and a summary of 
other explorations (pp. 4-18) followed by an account of the physiography and 
climatology (pp. 19-23), and a discussion of the faunal relations and life zones of 
Panama. The mammalian fauna of Panama, as a whole, “is South American 
in the sense that most of the genera and many of the species are common to both 
regions.’’ The eastern and western parts present important faunal differences, 
the eastern being ‘‘more truly South American, especially the mountainous 
parts, while western Panama partakes of the character of the Central American 
subregion.’”’ That the Canal Zone tends ‘‘to delimit faunas is indicated by the 
distribution of various species.” 

Three life zones are recognized: (1) a Lower Tropical, (2) an Upper Tropical, 
and (3) a Temperate. The Lower Tropical Zone is an area of high temperature 
and includes “by far the greater part of the Isthmian land surface from the 
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Atlantic to the Pacific,’ ranging to about 3000 to 3500 feet altitude on the slopes 





» higher mountains. It is divided into two nearly parallel areas, the humid 


or northern, and the arid or southern, characterized by a greater and more con- 
tinuous rainfall in the humid area. The Upper Tropical Zone is of comparatively 


extent, occupying four small isolated areas, two at 





the eastern and two 
at the western end of the republic. It occupies the crests and slopes of the 
mountains up to about 8000 feet. The Temperate Zone is confined 


hon 


to a small 
area on Volcan de Chiriqui above an altitude of about 8000 feet. The life zones 
may th shows the 
drainage and locality names with great distinctness. The faunal zones and 


areas are characterized in the text by not only their pl 


are indicated in color on the accompanying large-scale map, whic 


ographic features but 











by lists of their characteristic mammals, birds and plants. The author calls 
attention (p. 25, footnote) to the agreement, in their general bearings, of the 
life zones of Panama, as here worked out, with those established by Doctor 
Chapman for Colombia, based on the birds. ‘Although working independently,’’ 
he says, ‘‘the results are substantially in accord regarding the number, approxi- 
mate boundaries, and appropriate nomenclature of the zones.” 


The ‘‘General Account of the Mammals’’ occu 


1 


ies nearly two hundred pages 
and includes 175 forms (species and subspecies). The treatment consists of 





brief general comment under the higher groups, a reference to the place of 
original description of the species or subspecies and statement of the type 
locality, with synonyms when such exist, followed by remarks on the distribution, 
habits and relationships of the forms, and finally a list of the specimens exam- 
ined and their localities, and, when not contained in the National Museum, the 
name of the museum to which they belong. It is therefore an elaborately anno- 
tated faunal list of the known mammals of Panama, with hitherto unpublished 
field notes of the author and all available information on the ranges and life 
histories of the forms recorded, supplemented by historical and technical infor- 
mation where such comment is required. The work is also liberally illustrated. 
The first nineteen of the thirty-nine halftone plates are scenic, effectively illus- 
trating the physiography and the vegetation of various types of environment. 
The remaining twenty halftone plates illustrate the type skulls of forty-six 
forms of mammals, all but three of which were originally described by the author 
in earlier papers. Noteworthy among these are Neacomys pictus and Icticyon 
panamensis, which greatly extend the known range of their respective genera. 
The text illustrations consist of life size figures (front views of head) of twenty-four 
of the thirty-three genera of batshere recorded from Panama. An annotated list 
of sixty-seven titles of papers (by twenty-nine authors) cited in the text, and an 
index of forty-three pages complete a work of great merit and permanent value. 
The ‘“‘Mammals of Panama’’ is thus a critical and comprehensive review, for 
which specialists of Central American mammalogy, as well as a much broader 
clientele, should feel deeply grateful. 





—J. A. Allen. 





1 These are listed on pages 42-44, but are not numbered, nor are the authori- 
ties for the names included, nor are page references given. Had these been 
included, and the list inserted as part of the table of contents, it would have 
greatly facilitated finding any desired species in the text. Apparently the num- 
ber of forms is nowhere stated, although an item of statistical information usually 
of much interest. 
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Joleaud, L. Les MIGRATIONS DES MAMMIFERES AMERICAINS ET AFRICAINS A 
TRAVERS LES REGIONS ATLANTIQUES PENDANT LES TEMPS N&oGmENES. Revue 
générale des Sciences, Paris, vol. 30, pp. 704-713, figs. (maps) 1-9, December 
30, 1919. 

Professor Joleaud is convinced that free interchange of mammalian life be- 
tween North America, Africa and Europe took place during the Tertiary period 
by way of land masses occupying much of the area of the present Atlantic Ocean 
and persisting intermittently as late as the beginning of the Pliocene. He pre- 
sents the reasons for this belief in a paper accompanied by nine maps showing 
the exact transatlantic courses pursued by the following mammals: (1): the 
zalambdodont Insectivora (from western North America to the West Indies, 
western Africa, and Madagascar, with a side branch to southern South America), 
(2) the Kalobatippus-Anchitherium group of horses (from Oregon to Spain and 
China); (3) the archaic mastodons (from the Mediterranean region to Florida), 
(4) the Hipparion group of horses (from Florida westward across North America 
and eastward to Europe, northern Africa, China), (5) the Old World porcupines 
(from South America by way of the West Indies to Spain and west Africa; thence 
to Indo-China), (6) The Hippotragine antelopes (from the Mediterranean region 
to the southern United States and Nebraska), (7) the Procyonide (from North 
American to South America and from southern Florida to the Mediterranean 
region, England and southeastern Asia), (8) the Leporide (from Texas to the 
Mediterranean), (9) the Tragelaphine antelopes (from the Mediterranean region 
to Nevada). The text is no less positive than the maps. “It is also by the 
Atlantie route,’’ Professor Joleaud writes (p. 708-709), ‘‘that the genus Hystriz 
migrated into the Old World. This rodent, which originated in South America, 
could not have crossed by way of North America, practically no mammal of 
La Plata having entered that country between the Montien and the Astien. The 
family Hystricide was represented in the lower Miocene, in Patagonia, by the 
genera Acaremys and Steiromys related to existing Argentinian types. Arboreal 
in the New World these animals have become burrowers in Africa, in the south 
of Asia and of Europe, exactly like another African rodent, Xerus, which origin- 
ated in North America and came to France in the Tortonian. The migration of 
porcupines from South America to Africa and then to Europe probably took 
place at a geological period which was not favorable to arborescent vegetation, 
perhaps under the influence of a steppe climate like that of the Pontien.’”’ This 
passage may be taken as representative of the entire paper. I have chosen it 
for translation and analysis merely because it deals with a group on which I 
have recently been working. 

That the genus Hystriz or the family Hystricide originated in America there 
is no evidence. No American fossil has yet been found that certainly represents 
either the genus, the family, or a type which is directly ancestral. A few fossil 
teeth resemb'ing molars of Hystriz are known from the Miocene of North America; 
but in the absence of the essential parts of the skull the systematic position of 
the animals represented by such fragments is impossible to determine with cer- 
tainty, though at present the species are referred with little doubt to genera re- 
lated to the beavers. The South American Acaremys and Steiromys were mem- 
bers of the families Echimyide and Erethizontide respectively. These two 
groups, like all the other American families of Hystricoide, are not yet known to 
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have ever occurred in the Old World. In each of them the tooth structure rep- 
resents a peculiar and specialized type, while in the true Hystricide the teeth 
are more primitive than in any other known hystricoids. Derivation of the 
Old World porcupines from these American rodents cannot therefore be re- 
garded as even a remote possibility. Hence it is scarcely necessary to give 
special consideration to the curious idea that the arboreal South American an- 
cestors of Hystrix may have become terrestrial and fossorial while traversing 
trans-Atlantic steppes. Among the few described fossil American squirrels there 
is none whose characters furnish any proof that it was ancestral to the African 
genus Xerus. Finally the assumption that the Hysiricide originated in the 
American Miocene is rendered unnecessary by the fact that two hystricoid 
genera,! Phiomys and Metaphiomys, are known from the Egyptian Oligocene. 
While these Egyptian animals cannot now be definitely referred to any family, 
and the teeth are too specialized to have given rise to the type of dental structure 
found in Hystriz and its allies, the presence of such fossils at this horizon shows 
that the hystricoid group is so ancient in the Old World that the supposed Ter- 
tiary migrations from South America are not required to explain its history. 
Analysis of the evidence advanced in demonstration of the other migrations 
appears to reveal an equal degree of inconclusiveness. The history and distribu- 
tion of the zalambdodont insectivores, for instance, which leads Professor 
Joleaud to map a route from central North America through the West Indies to 
West Africa, convinces Doctor Winge? that the group originated in the Old World 
and crossed to America by way of northern Asia. Another example: Kalobatip- 
pus prestans has been found in Oregon; K. agatensis, a ‘‘more advanced’”’ form, 
has been found in Nebraska; therefore the animals migrated from the Pacific to 
the Mississippi. By a continuation of this reasoning the group is carried east- 
ward to Europe and thence to China.* Similar evidence is supposed to show that 
early mastodons moved from Egypt westward to Florida and Nebraska. 
Surmises and inaccuracies‘ such as those which form the substance of this 
paper will not deceive persons who have some knowledge of mammals living and 
extinct. Supported as they are, however, by the reputation of the Revue générale 
des Sciences and by the clearness and apparent authoritativeness of both the maps 
and the text, they are capable of spreading a wholly wrong impression among less 
informed readers. Mammals have not been shown to furnish the evidence needed 
to prove that trans-Atlantic land masses occurred in Tertiary times; neither is it 
clear that an explanation of their distribution is made more simple by the as- 
sumption that such land existed. The enormous blank spaces in the geological 
record allow, it is true, ample room for conjecture, but this is no justification 





1See Miller and Gidley, Journ. Washington Acad. Sci., vol. 8, p. 445. July 
19, 1918. 

2 Vidensk. Medd. fra Dansk naturh. Foren., vol. 68, p. 163, 1917. 

3 “‘Ainsi Kalobatippus-Anchitherium aurait immigré de la céte pacifique au 
Mississippi . . . . puis en Europe par |’Atlantique central 
enfinen Chine . .. . ” (p. 707). 

‘In summarizing the character of the Antillean fauna (pp. 712-713) the author 
omits all allusion to nine genera of extinct mammals described by Allen, Anthony 
and Miller during the years 1916 and 1917. 
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either for basing hypotheses on an inadequate understanding of that which is 
actually known or for presenting conjectures in the form of established facts. 
—G. S. Miller. 








Shaw, William T. Tue Cost or a SQUIRREL AND SQUIRREL ContrRoL. State 
College of Washington, Agr. Exp. Stat., Pop. Bull. no. 118, pp. 1-19, 11 figs. 
January, 1920. 

timates of damage done to growing crops by noxious rodents are good so 
far as they go, but inevitably leave much to be desired. So far as known Professor 
Shaw is the first American author to present « quantitative study of damage 
done by a destructive rodent in growing grain. The rodent dealt with is the 
common Columbian ground squirrel (Citellus columbianus) of eastern Washington 
und n boring states; the grain was wheat of the variety known as Hybrid 


n, Washington. Wheat was sown on a typical piece of 





Before winter a part of the land was divided into sec- 
were fenced to retain the squirrels. Immediately ad- 
as a check plot of similar size, slope, and soil. Pho- 
grain and of the amount of wheat and straw actually 






station in the squirrel-infested plots. Forty- 


pounds of wheat were obtained from 500 square feet of the check plot as 





compared with four pounds from an equal area of the squirrel-infested plot. 
Similarly nine sheaves of straw were harvested from the check plot as aj 


¢ 


inst one 
from the squirrel-infested plot. The average destruction per squirrel in 





shea 
the experiments described was found to be 50} pounds .. . . ‘which ata 
price of $2.10 per bushel for hard winter wheat was worth $1.76.”” The number 
of If 
each squirrel does $1.76 damage annually the burden on the community is seen 
to be enormous. 





squirrels per acre varies but where uncontrolled may be as high as ‘ 


Following the description of the experiments a number of interesting facts 
are given regarding the life history of the species. The handsome illustrations of 
young in various stages of growth, of the hibernating squirrel, and of the dens 
admirably supplement the discussion in the text. Different means of squirrel- 
control, namely poison, gas, trapping and exclusion, are taken up in the final 
section of the paper. 

Two points combine to make this paper of extraordinary value: the thorough 
life history studies on which it is based, and the quantitative methods used. 


—Walter P. Taylor. 


Bfallou], H. A. Rats in THE West INpies. Agricultural News, Barbados, 
vol. 18, pp. 406, 407. December 27, 1919. 

‘Rats continue to do a considerable amount of damage to sugar canes in the 
West Indies, in spite of the activities of the mongoose. In Jamaica, it would 
appear that rats are pests of the first importance. A glance through the indexes 
of the volumes of the Journal of the Agricultural Society will reveal numerous 
references to rats in recent years. These relate to short articles on the damage 
done by rats, to brief notes by the editor, from correspondents on the importance 
of taking all possible action against rats, etc. There are also notes on rat traps, 
rat virus, and rat poisons. In one volume—that for 1908, for instance—there 
appear thirty-one page references to these headings. 
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In Barbados, a Commission was appointed on September 25, 1911, to take evi- 
dence with a view to determining in what districts of the island rats have in- 
creased and are damaging the cane crops, and to take such steps as may be neces- 
sary to ensure that a proper number of mongooses be sent from those districts to a 
person to be appointed to examine the contents of the stomachs of 100 mongooses, 
with a view to ascertaining whether they are of much use in the destruction of 
rats.”’ 

‘*The report concludes with the following: ‘We are of opinion that the benefit 
to the cane crops derived from the presence of the mongoose is so great, that a 
stop should at once be put to their destruction, and we therefore recommend that 
the Mongoose Destruction Act of 1904 be repealed.’ 

As an appendix to the report, figures were given to show the number of rats 
and mongoose killed and recorded since the Acts came into force, and up to 
October, 1911. The number of rats killed and paid for during the period 1908-9 
to 1911, was 56,578, while the figures for the mongoose during the same period 
were only 33,974.’’ 

The Report of the Select Committee of the House of Assembly in 1917 
came to the conclusion that the operations against the mongoose ought to be 
continued under the provision of the Mongoose and Rat Destruction Act, 1909, 
but nothing is said about the destruction of rats. 

—G. S. Miller. 





AuLEN, GLover M. Dogs of the American aborigines. Bull. Mus. Comp. Zool., 
vol. 63, pp. 431-517, plates 1-12. March, 1920. (History, origin, and de- 
scriptions of the breeds of American aboriginal dogs; with remarks on the 
origin of the domestic dog, its specific status, and the crossing of dogs with 
wild species of Canide.) 

AMERICAN Bison Society. Report for 1919-20, pp. 1-95, 22 illustrations. 1920. 
(The twelfth census of American bison, taken January 1, 1920, shows 3393 
in the United States, 5080 in Canada, and 66 in foreign countries; a total of 
8539 pure bred living animals.) 

BARTHOLOMEW, JAMES. Number of young in stoat’s family. Scottish Nat., p. 
181, November-December, 1919. (Records a litter of eleven young stoats.) 

CADWALADER, Wixti1aMs B. Report of the board of directors. Forth-eighth 
Ann. Rep. Zoc:. Soe. Philadelphia, pp. 1-18. 1920. (Mammals exhibited 
in the Philadelphia gardens for the first time include Cebus flavescens, Lago- 
thrix infumatus and Dasyprocta variegata.) 

Cooper, Harotp J. The hypophysis cerebri of the California ground squirrel, 
Citellus beechyi (Richardson). Amer. Journ. Anat., vol. 26, pp. 185-207, 
November, 1919. 

Davipson, Wintrrep M. See Wroughton, R. C., and Winifred M. Davidson. 

Denavt, E.-G. Contributions a l’Etude de la Vie Vertébrée Insulaire dans la 
Region Mediterranéenne Occidentale et particuliérement en Sardaigne et 
en Corse. Paris, Paul Lechevalier, 1920. pp. 1-95, pls. 1-3, text figs. 1-27. 
Price 15 fr. (Contains a number of articles wholly or partly on mammals.) 

Drxon, JoserH. Control of the coyote in California. Univ. of Calif. Exper. 
Station Bull. no. 320, pp. 379-397. April, 1920. (Discusses the good and 
bad points of the coyote, recommends control rather than extermination, 
and gives directions for reducing the numbers of this animal.) 
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Donatpson, Henry H. Quantitative studies of the growth of the skeleton of the 
albino rat. Amer. Journ. Anat., vol. 26, pp. 237-314. November, 1919. 
(Prepared with the assistance of Sara B. Conrow.) 

Fox, Hersert. Report on the laboratory of comparative pathology for the 
year ending February 29th, 1920. Forty-eighth Ann. Rep. Zool. Soc. Phila- 
delphia, pp. 19-34. 1920. (Data on autopsies held at the Philadelphia 
zoological gardens. ) 

GRINNELL, GeorGE Brrp. A chapter of history and natural history in old New 
York. Nat. Hist., vol. 20, pp. 23-27. January-February, 1920. (Includes 
a few mammal notes.) 

GYLDENSTOLPE, Nits. On a collection of mammals made in eastern and central 
Borneo by Mr. Carl Lumholtz. Kungl. Svenska Vet.-Akad. Handl., vol. 
60, no. 6, pp. 1-62, figs. 4, pls. 6. 1919. (New forms: Galeopterus lechei, 
Petaurista petaurista lumholtzi, and Hylopetes harrisoni caroli. The collec- 
tion includes 51 forms. The paper concludes with a list of the mammals 
known to inhabit the mainland of Borneo and a list of works on Bornean 
mammals, 1870-1917.) 

Hanson, Frank Buatr. The ontogeny and phylogeny of the sternum. Amer. 
Journ. Anat., vol. 26, pp. 41-115, September 15, 1919. (Considerable of this 
discussion is devoted to mammalian sterna.) 

Harper, Francis. Okefinokee Swamp as a reservation. Nat. Hist., vol. 20, 
pp. 28-41. January-February, 1920. (Contains a few notes on mammals.) 

Hitzuemmer, Max. Dritter Beitrag zur Kenntnis der Bisonten. Arch. f. 
Naturgesch., Jahrg. 84, Abt. A, Heft 6, pp. 41-87, figs. 1-25. February, 
1920. (Old World species, mostly fossil.) 

Hinton, Martin A. C. The field mouse of Foula. Scottish Nat., pp. 177-181. 
November-December. 1919. (Describes Apodemus fridariensis thuleo, 
subsp. nov., from the island of Foula, Scotland.) 

Hinton, Martin A. C. See also Thomas, Oldfield, and Martin A. C. Hinton. 

Lance, D. Sights and sounds of the Northwoods. The North Woods. Official 
Bull. Minnesota Forestry Assoc., vol. 7, no. 10, pp. 24-32. December, 1919. 
(Notes on the moose in Minnesota, pp. 29-32. To be continued.) 

Lewis, Frepertc T. The course of the Wolffian tubules in mammalian embryos. 
Amer. Journ. Anat., vol. 26, pp. 423-435. January 15, 1920. 

LONNBERG, Ernar. Remarks on some Congo mammals. Rev. Zool. Africaine, 
Bruxelles, vol. 7, pp. 236-248. 1920. (New subspecies: Felis serval kivuensis 
from Kivu district, and Potamocherus porcus albinuchalis from district of 
Lake Leopold II.) 

Lutz, Frank E. Scientific zodlogical publications of the American Museum. 
Summary of work on whales. Nat. Hist., vol. 20, pp. 107-109. January- 
February, 1920. (Reviews of papers on Kogia and Ziphius.) 

Miuuer, G. §., Jr. Australian expedition. Exploration and field-work of the 
Smithsonian Institution in 1919. Smithsonian Misc. Coll., vol. 72, no. 1, 
pp. 28-32, figs. 30-32. 1920. (Account of the work of Charles M. Hoy in 
Australia, with an interesting figure of two young duck-bills in their nest.) 
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MitcHett, P. Cuaumers. Official guide to the gardens of the Zoological So- 
ciety of London. Eighteenth edition, with 52 illustrations from photo- 
graphs of animals now or recently living in the gardens, taken by F. W. 
Bond, F. Martin Duncan, F. Z. 8., and D. Seth-Smith, F. Z. 8. 110 pages. 
London. 1920. 

Morray, Henry A., Jr. The development of the cardiac loop in the rabbit, 
with especial reference to the bulboventricular groove and origin of the 
interventricular septum. Amer. Journ. Anat., vol. 26, pp. 29-39. Septem- 
ber 15, 1919. 

Seton, Ernest Toompson. The habitat and home life of the kangaroo rats of 
our western desert. Journ. Washington Acad. Sci., vol. 10, pp. 306-307. 
May 19, 1920. (Brief abstract of an illustrated lecture given before the 
Biological Society of Washington.) 

Suureitpt, R. W. Weasels and their habits. Amer. Forestry, vol. 26, pp. 
163-169, figs. 1-10. March, 1920. (Popular account of the North American 
species.) 

Srocx, Curester. Origin of the supposed human footprints of Carson City, 
Nevada. Science, n.s., vol. 51, p. 514. May 21, 1920. (Record of Mylodon 
remains in the Pleistocene deposits at Carson City.) 

Stone, Witmer. The use and abuse of the genus. Science, n. s., vol. 51, pp. 
427-429. April 30, 1920. (A sane discussion of the problems of genera, 
subgenera, and technical names.) 

Swenxk, Myron Harmon. On a new subspecies of otter from Nebraska. Uni- 
versity studies, Lincoln, Nebraska, 1918. Separate, pp. 1-6, pl. 1. May 
15,1920. (Lutra canadensis interior subsp. nov., from Lincoln Creek, Seward 
County.) 

Tayrtor, Waiter P. Notes on mammals collected principally in Washington 
and California between the years 1853 and 1874 by Dr. James Graham Cooper. 
Proc. California Acad. Sci., ser. 4, vol. 9, pp. 69-121. July 12, 1919. (An 
interesting summary of Doctor Cooper’s work and notes on 114 of his speci- 
mens of mammals still extant in American museums.) 

Taytor, Waiter P. Saving the Yellowstone elk herds. Conservationist, vol. 
3, no. 1, pp. 3-6, 2 figs. January, 1920. 

Tuomas, Otpriretp. Notes on the genus Cheliones. Journ. Bombay Nat. 
Hist. Soc., vol. 26, pp. 726-727. October 20, 1919. (Describes Cheliones 
hurriane collinus, subsp. nov., from Kohat, Northwest Frontier, India.) 

Tuomas, OLDFIELD. Some new mammals from Mesopotamia. Journ. Bombay 
Nat. Hist. Soc., vol. 26, pp. 745-749. October 20, 1919. (New: Eptesicus 
hingstoni, E. walli, Pipistrellus coxi, Paraechinus ludlowi, and Gerbillus 
cheesmani.) 

Tuomas, OtprieLp. On Neotropical bats of the genus Eptesicus. Anr. and 
Mag. Nat. Hist., ser. 9, vol. 5, pp. 360-367. April, 1920. (New forms: 
E. fuscus pelliceus from Merida, Venezuela; E. chiriquinus, Boquete, Chiri- 
qui; EZ. montosus, Highlands of Bolivia; E. inca, Cuzco, Peru; EZ. punicus, 
Puna Island, Gulf of Guayaquil; F. argentinus, Goyna, Argentina; and 
E. fidelis, Esperanza, Argentina.) 
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Tuomas, OLDFIELD, AND Martin A.C. Hinton. On the group of African zorils 
represented by Ictonyx libyca. Ann. and Mag. Nat. Hist., ser. 9, vol. 5, 
pp. 367-369. April, 1920. (New: Pecilictis, type Ictonyx libyca; P. oralis 
from Suakin, Sudan.) 

WortMan, Jacop L. On some hitherto unrecognized reptilian characters in the 
skull of the Insectivora and other mammals. Proc. U. S. Nat. Mus., vol. 
57, pp. 1-52; figs. 1-16. 1920. 

Wrovauton, R. C. Change of coat in the common palm squirrel—an appeal. 
Journ. Bombay Nat. Hist. Soc., vol. 26, pp. 727-728. October 20, 1919. 
WrovauTon, R. C. On the genus Tadarida (wrinkle-lip bats). Journ. Bom- 

bay Nat. Hist. Soc., vol. 26, pp. 731-733. October 20, 1919. 

Wroventon, R. C., anp Winirrep M. Davinson. Two new forms of the 
“*Funambulus tristriatus’’ group. Journ. Bombay Nat. Hist. Soc., vol. 26, 
pp. 728-730. October 20, 1919. 





CORRESPON DENCE 


A WORK ON THE COMPARATIVE OSTEOLOGY OF THE PROCYONIDZ 
Editor Journal of Mammalogy: 

If your space will admit of it, I should like to invite the attention of the readers 
of the Journal of Mammalogy, and all others interested in the morphology of 
American mammals, to a work I completed several years ago on the ‘‘Comparative 
Osteology of the Procyonide.”’ Thismemoir is complete and in all respects ready 
to go to the printers and engravers for publication. It consists of 122 type- 
written pages of matter, carrying 87 figures on 13 plates, and 7 text cuts; the 
figures are of natural size, and the work when printed will be a royal quarto. 
All of the skeletons of the procyonine mammals of the world are thus illustrated, 
including the Panda (4/lurus fulgens). The photographs are made direct from the 
specimens by the author, and taken on several views. The taxonomy of this 
interesting family of mammals is presented, and many of the osteological char- 
acters are tabulated. Most of the material was loaned from the Division of 
Mammals of the United States National Museum; so that when the memoir is 
published, the skeletons described will be accessible to a great body of students 
and mammalogists. 

Just prior to the present war, a well known publishing house in Washington, 
D. C., offered to publish this work for $670, which insured one thousand (1000) 
copies, heavy paper covers, and finest material in the market in the way of 
paper and binding. This opportunity was lost. It can now be gotten out by the 
same house for about $1100, and it is quite likely that better and more reasonable 
terms can be made. The Elizabeth Thompson Fund of Harvard University has 
started a plan to publish it by allotting a bequest of $200, provided the balance 
can be raised within a year. The President of the American Association for the 
Advancement of Science has led me to hope that $100 more may be obtained 
from the $4000 on hand for such purposes. 

My plan is to publish this memoir through subscriptions from individuals 
and institutions, much after the same plan as the writings of Garrod and of 
Forbes were published by the Zodélogical Society of London. Any one subscrib- 
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ing $2.00 towards the fund to publish the work, will receive, carriage prepaid, 
one copy, or several copies at two dollars each; the same arrangement can be 
made with libraries. Then, for the sake of the advancement of the science of 
mammalogy, a certain number of patrons may offer larger sums. 

When the entire amount is raised, the undersigned will take over the matter 
of publication, and the distribution of the copies when delivered to him by the 
publishers. There will also be published, following the preface to the memoir, 
a complete list of the patrons, subscribers, and others who have made it possible 
to issue the work. 

Those who intend to assist in a pecuniary way in this project, may communi- 
cate with the undersigned. No subscriptions need be forwarded until it is 
announced that the entire sum has been promised. 

Very truly, 
R. W. Shufeldt. 

28th April, 1920. 





EDITORIAL COMMENT 


It has been decided to include five numbers in volume 1 of the Journal of 
Mammalogy, in order that succeeding volumes may run through a single cal- 
endar year. The November, 1920, issue will therefore be included in this volume, 
and the second volume will begin with the number for February, 1921. The 
actual date of publication of the May number was June 19, 1920. 


We learn from Dr. Joseph Grinnell that Mr. Joseph Dixon, economic mam- 
malogist on the staff of the California Museum of Vertebrate Zoology, is carrying 
on a special investigation upon the fur-bearing mammals of California. Much 
of the past winter has been spent in the field, interviewing trappers, searching 
out dens, and getting photographs illustrative of the natural history of the 
animals. Such an investigation has been deemed desirable because the real eco- 
nomic status of several of the species is at present in doubt, because the amount 
of the annual catch which may be taken safely without endangering the breeding 
stock is not known, and because adequate legislation is needed under which the 
fur resources of the state can be protected and developed. It is planned to 
publish, as a contribution from the Museum of Vertebrate Zoology, an extended 
report upon the fur bearers of California. 


To those who have experienced the delights of mammal trapping, the pleas- 
ures of forming a collection of these interesting and beautiful creatures, and the 
fascinations of the study of mammalian structure and habits, the question 
doubtless frequently comes: Why are not more young people attracted to the 
study of mammals? There have always been many young ornithologists and 
entomologists, but comparatively few beginners in natural history have taken 
seriously to the forming of a collection of mammals. This is doubtless in a 
measure due to the fact that birds and insects first attract the eye; they are 
everywhere to be seen, and their great variety draws the attention of the youth- 
ful naturalist. But it is also due to the fact that there is more incentive for 
their study—others are doing that very thing and men, young and old, are mak- 
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ing collections and exchanging specimens. No one doubts, for instance, the 
great stimulating effect on the development of ornithologists of the old “egg 
catalogues”’ and price lists on the basis of which the eggs and skins of birds were 
exchanged by those growing naturalists who came within their influence. Some 
of our leading ornithologists were led into the work by their introduction to 
those old egg lists and the small journals which contained the offers of exchange. 

The successful zoologist of mature years will almost invariably confess that 
his interest in his first private collection led him to continue as a life work the 
study of some branch of zoology. The opportunities which presented themselves 
in early professional life may have influenced his career and led him away from 
the group of animals most favored in his younger days, but it was his “‘collection”’ 
and the fascination that grew out of his work upon it, that made him a naturalist 
for life. For this reason most zoologists believe in and encourage the careful 
formation of small natural history collections by boys. Out of a reasonable 
number of youthful “‘collectors’’ is almost sure to develop one zoologist of 
ability; and in no other way, many men believe, can eminent and successful 
zoologists be made. Successful business men who formerly ‘“‘collected’’ make 
sometimes the best patrons of science in their affluent age. 

It is the opinion of several of our most prominent members with whom the 
editor has consulted, that the Society has a genuine function to perform in the 
encouragement of young mammalogists. And how better do it than by the 
development of an interest in mammal collecting? Most of the stock arguments 
against the youthful collecting of birds and eggs can hardly be brought out and 
used against the collecting of mammals. The trapping of wild mice, ground 
squirrels, gophers, and other small mammals in such numbers as is usual by a 
mammal collector can not possibly do harm. Many of the species are already 
warred against by the agriculturist; and the larger game and fur bearing species 
are protected by law, with open seasons in which reasonable collecting may be 
done. Special permits are rarely necessary, and the rigid laws now blocking the 
growth of young ornithologists will not hamper the collector of mammals. A 
hundred or more private collections of mammals should flourish in the United 
States and Canada, where there are now less than a dozen. We have a very few 
advanced private collectors but these few would doubtless all be glad of a wid- 
ened interest and would welcome the opportunity for the exchange of specimens 
with persons of similar tastes in other parts of our continent. 

Mr. A. Brazier Howell, with the collaboration of other California mammalo- 
gists, has prepared a manuscript list of the mammals of that state with exchange 
values, which he has submitted to the editorof the Journal for an expression of 
opinion. By an ingenious system of unit values, 100 percent for a well made skin 
with perfect uncleaned skull, and a reduction or addition of a certain percent of 
basic valuation for skins without skulls, odd skulls, specimens with damaged skulls, 
topotypes, cleaned skulls, or alcoholics, the exchange value of any specimen of 
any species is readily ascertained from the list. The basic values range from 
50 cents for the most abundant forms of Peromyscus, 75 cents and up for Microtus, 
$1.00 and up for Neotoma, Thomomys, Dipodomys, etc., $1.50 and up for Sciurus 
and species of similar size, on up to $100 or more for some of the largest ungulates 
and expensive fur-bearers. 
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Mr. Howell suggests the preparation of a list with exchange values of all the 
North American mammals, based upon this plan. The editor believes it is a 
good idea, several prominent mammalogists have heartily endorsed the scheme, 
and the opinions of others are solicited. The list should be prepared through 
the codperation of all the owners of private collections, simply as a guide in the 
making of exchanges. It need not be an official publication of the Society or 
in any way closely connected with it, but no possible harm can come from it 
and a little encouragement from members may induce some of our advanced 
private collectors to go ahead with its preparation. 

No one can now say how much the future of mammalogy may be advanced 
by a few good men who may be developed from among the young naturalists 
who will be awakened and influenced by the existence of a such a list. 


—N. H., 





THE SECOND ANNUAL MEETING OF THE AMERICAN SOCIETY OF 
MAMMALOGISTS 


The second annual stated meeting of the American Society of Mammalogists, 
held in New York City, May 3-5, 1920, was attended by about 70 members and 
was an exceptionally interesting and active scientific gathering. The sessions 
for business and presentation of papers were held in the American Museum of 
Natural History. The papers covered a broad field of mammalogical subjects. 
The only noticeable drawback during the entire meeting was the lack of time for 
discussion, due to the crowded program. Doctors Beebe and Porsild were 
unable to be present and their papers were read by title. 


MONDAY, MAY 3 
Morning Session, 10:00 a.m. 


1. Modern methods of mammalogical field work. Vernon Bailey. Twenty-five 
minutes. Illustrated with apparatus. 

2. Notes on the howling monkeys and other mammals from British Guiana. 
William Beebe. Twenty minutes. Illustrated with lantern slides. 

3. Fetuses of the Guiana howling monkey. Adolph H. Schultz. Twenty 
minutes. Illustrated with lantern slides. 

4. Some life histories of African mammals gathered during the Congo Expedi- 
tion. H. Lang. Forty minutes. Illustrated with lantern slides. 

5. Blue-fox farming and the maintenance of the fur supply. Ned Dearborn. 
Thirty minutes. 

Afternoon Session, 2:00 p.m. 


6. Resemblances and contrasts beween zoologic and palxontologic research in 
mammalogy. Desirability of uniform standards and systems in classifica- 
tion, in description, in measurement, in reasoning. Henry Fairfield Os- 
born. Fifteen minutes. 

7. On the history of the gray squirrel. Ernest Thompson Seton. Thirty 

minutes. 

The Roosevelt Wild Life Forest Experiment Station. Charles C. Adams. 

Ten minutes. 


ad 
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10. 


16. 


17. 


Business Session, 3:00 p.m. 


Evening Session, 8:00 p.m. 


. Notes on the sea-lion (Otaria jubata) of the Peruvian coast. Robert Cush- 


man Murphy. Thirty minutes. Illustrated with lantern slides and 
motion pictures. 

Preliminary results of the Second Asiatic Expedition to China and Mon- 
golia. Roy Chapman Andrews. One hour. Illustrated with lantern 
slides and motion pictures. 


TUESDAY, MAY 4 


Morning Session, 10:00 a.m, 


. The mammals of Jamaica. H.E. Anthony. Thirty minutes. Illustrated 


with lantern slides. 


2. The Calvert Miocene Formation and some of its mammals. William Palmer 


Thirty minutes. Illustrated with lantern slides. 


. On some early states in the evolution of mammalian dentition. William K. 


Gregory. Forty minutes. Illustrated with lantern slides. 


. Some scattered observations about narwhals. Morton P. Porsild. Ten 


minutes. 


. Beginnings of the placental mammals. W. D. Matthew. Twenty-five 


minutes. Illustrated with lantern slides. 


Afternoon Session, 2:00 p.m. 


A dissection of a pigmy sperm whale (Kogia). C.L. Camp and J. P. Chapin. 
Fifteen minutes. Illustrated with lantern slides. 
(a) Notes on New England cetaceans. 
(6) Bison remains in New England. 
(c) Exhibition of specimens of Myotragus, the remarkable Pleistocene goat 
of the Balearic Islands. Glover M. Allen. Twenty-five minutes. 
Illustrated with photographs and specimens. 


. Notes on the mammals of Mount Rainier, Washington. Walter P. Taylor. 


Thirty minutes. Illustrated with lantern slides. 


. The fate of the European Bison. T.8. Palmer. Twenty minutes. 
20. Saving the Yellowstone elk herd. E. W. Nelson. Twenty minutes. Illus- 


trated with lantern slides. 


WEDNESDAY, MAY 5 


Members of the Society met at the American Museum of Natural History at 


9:30 in the morning and were escorted to the New York Zoological Park by Dr. 


2 


T. Hornaday, Director of the Park. A tour of inspection of the excellent col- 


lections in the Park was made under the personal guidance of Doctor Hornaday 
and his able assistants, at the close of which the {members were delightfully 
entertained at luncheon as the guests of the New York Zoological Society. 


—H. H. T. Jackson. 
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